Cutting edge: vasoactive intestinal peptide acts as a potent suppressor of inflammation in vivo by trans-deactivating chemokine receptors.
Chemokines mediate trafficking of leukocytes to sites of inflammation and immune responses through activation of G protein-coupled receptors, which thereby provide appealing targets for novel anti-inflammatory agents. Vasoactive intestinal peptide (VIP) is an immunosuppressive neurotransmitter. We show that VIP inhibited the function of chemokine receptors on monocytes and CD4(+) T lymphocytes, with impaired chemotaxis and calcium flux in response to the cognate chemokine ligands CXCL12, CCL3, CCL4, and CCL5. This was mediated by VIP receptor type 1 and was not caused by chemokine receptor internalization. However, VIP caused dose-dependent phosphorylation of the chemokine receptor CCR5. This trans-deactivation process was studied in a murine model of delayed-type hypersensitivity: continuous infusion of VIP resulted in significant abrogation of monocyte and lymphocyte infiltration. Circulating mononuclear cells from VIP-infused mice were unable to respond to chemokines. VIP may provide a novel approach to treatment of inflammatory diseases through inhibition of chemokine-dependent leukocyte recruitment.